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Determine Natural Background Levels (NBL) are a key element in characterization of groundwater bodies, according to Water Framework Directive 2000/60/EC and, more specifically, Groundwater Directive 2006/118/EC. The NBL are the result of numerous factors, such as water-rock interactions, chemical and biological processes in the unsaturated zone, the residence time of water in the aquifer, recharge by rain and relations with other aquifers. In many cases, these levels present very high values for some parameters and types of groundwater, which is significant for their correct determination as a prior step to establishing thresholds, assessing the status of water bodies and subsequently identifying contaminant patterns.  

The Upper Guadalhorce river basin (located in southern Spain) presents widely varying hydrogeological and hydrochemical conditions associated with lithology. Specifically, the evaporite Triassic substrate of aquifers confers to groundwater from upper basin a very high sulfate concentration a natural form, which may range above 500 mg/l.  In addition to natural factors, determination of NBL is further hampered by longstanding anthropogenic influence in some of the groundwater bodies in the basin. The most important sources of contamination are urbanized areas, rainfed and irrigated agriculture, grassland (livestock) and golf courses, but the largest surface area is affected by agriculture.

For development of this agriculture is common the use of many fertilizers that contain large quantities sulfate. Therefore, it is difficult to differentiate which sulfate concentrations are natural (from Triassic substrate) and which are due to the use of fertilizers.

Because chemical analyses only provide the concentration of sulphate in water but not its source, four isotopic sampling campaigns ( δ 34S-SO4) were carried out on 2004, 2006, 2009 and  20012 on groundwater bodies in the Upper Guadalhorce river basin in order to trace the origin of sulphate. The objective of the present study is to quantify the percentage of natural (Evaporites) and anthropogenic (Fertilizers) sulphate and match a concentration associated with this percentage that allow to know the NBL on the upper basin.
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